An 8-year-old male Wire-Haired Fox Terrier with respiratory distress and cough had a malignant thymoma that had metastasised to the lungs, spleen, liver, diaphragm, bronchial and mediastinal nodes, and pericardium by transcoelomic, vascular, and lymphatic routes. Myasthenia gravis, which occurs in some human patients with thymoma, was not evident.
The posterior mass was adherent to the diaphragm, and both masses adhered to the lungs and to the pericardium at the base of the heart. Invasion through the pericardium was not apparent. Both masses were surrounded by a layer of fibrous tissue, although this was absent at the points of adherence. The cut surfaces of the tumour masses were composed of pale lobules of fairly firm tissue with areas of haemorrhage and necrosis.
A separate, 3-mm, well-circumscribed, dark, spherical nodule was attached to the cardiac aspect of the ventricular pericardium, and a 0.5-cm, well-circumscribed, white nodule was on the pleural aspect of the diaphragm. Invasion through the musculature of the diaphragm had not occurred. The lungs contained multiple, pale, well-circumscribed nodules from 0.25 to 3 em in diameter in all lobes ; some protruded from the pleura, others were entirely within the lung substance. Similar masses were in the spleen and liver, and a nodule, 0.5 em in diameter, was present in the left kidney cortex. Two wellcircumscribed nodules were in the left testis, one was I em in diameter and white and one, 0.5 cm in diameter and pale brown. Other structures were normal.
The anterior mediastinal mass was divided into lobules by connective tissue septa. The appearance of different areas of the tumour varied greatly. Some lobules had large epidermoid epithelial cells with strongly eosinophilic cytoplasm and a vesicular nucleus. These cells occurred singly or in groups of various sizes that resembled Hassall's corpuscles. In the centre of some of the large groups the cells had become necrotic and were replaced by cellular debris and keratin ( fig. 2 ). Between the islands of epidermoid cells were smaller epithelial cells with vesicular nuclei and more basophilic cytoplasm. In other areas neoplastic cells were arranged loosely on fine connective tissue strands that divided the lobule incompletely ( fig. 3 ). Some mitotic figures were present in this area. Other parts were composed of sheets of round neoplastic cells with large vesicular nuclei, little cytoplasm, and indistinct plasma membranes. Mitotic figures were also present in these areas. Spindle-shaped neoplastic cells gave the tumour the appearance of sarcoma in some areas ( fig. 4 ). These cells merged into areas containing more oval or round cells. Other parts contained a mixture of neoplastic epithelial cells and lymphocytes in fairly equal proportions ( fig. 5 ). Masses of lymphocytes with an occasional germinal centre were present in some parts. These areas contained sinusoidal spaces containing a mixture of lymphocytes and epithelial cells. Some of these epithelial cells had bizarre morphology and were binucleate or multinucleate. Some neoplastic epithelial cells contained periodic acid-Schiff (PAS)-positive granules in their cytoplasm. The posterior mediastinal mass was similar to the anterior mass but showed less variation from area to area. Much of the tumour contained sheets of rather anaplastic round epithelial celis. Some areas showed a marked stromal reaction, whereas others showed large vascular spaces and considerable haemorrhage. Mitotic figures were more frequent in the posterior mass. There were areas of necrosis in both tumours.
Some variation occurred in the appearance of the tumour tissue in other organs, but each mass had a fairly uniform histology. The tumour tissue in the lungs, spleen, liver, kidney, diaphragm and pericardium resembled some part of the thymic mass. One liver mass was composed of a mixture of lymphoid and epithelial celis; another contained cords of smali basophilic epithelial cells, showing palisading in some areas ( fig. 6 ). The cords were dense towards the periphery of the mass but thinner towards the centre. The masses in the lungs, diaphragm, pericardium and kidney were composed of sheets of cells, some spindle shaped, others round or oval. Epidermoid cells were present in some of these masses and occurred singly or in groups that resembled Hassall's corpuscles ( fig. 7 ). The splenic masses were composed mainly of loosely arranged epithelial cells with a few scattered lymphocytes. Evidence of intravascular metastases was seen in the spleen and kidney ( fig. 8 ). Neoplastic epithelial cells were in the subcapsular sinus of the bronchial lymph node, and an occasional large epithelial cell was seen in the sinusoids of the mediastinal lymph node. Mitotic figures were frequently seen in many of the metastatic deposits ( fig. 7) .
The two testicular neoplasms were diagnosed as Sertoli cell and interstitial cell tumours.
Discussion
The gross and histological appearance of the tumour masses in the anterior and posterior mediastinum closely resemble that of previously reported thymomas in animals and man [I, [3] [4] [5] 8] . Several workers have proposed classifications of thymomas according to their histological appearance [3, 4, 7] . These systems of classification were based on studies of large numbers of thymomas in human patients. A histological classification is of doubtful value in predicting the behaviour of thymomas [1, 3, 4, 8] . Also, one histological type frequently merges into another type. Histological classifications are useful for descriptive purposes, however. THOMSON and THACKRAY [7] recognised differentiated, oval or spindle cell, Iymphoepithelial, granulomatous, and undifferentiated types of true thymomas. LATTES [3] proposed classifica-tion into lymphoid, spindle cell, epithelial, rosette-forming, and atypical forms. Areas of the present tumour fitted into most of the categories of the above classifications with the exception of the granulomatous type [7] . In the primary tumour no area resembling the rosette form was seen, but one metastatic deposit in the liver showed palisading that suggested rosette formation in some areas ( fig. 6 ).
Many researchers have described structures resembling Hassall's corpuscles as an uncommon feature of human thymomas. In the present case these structures were frequently seen not only in the primary tumour but also in metastatic deposits. The development of such structures was so pronounced in one area of the anterior mediastinal mass as to give the impression of a squamous cell carcinoma. A case of squamous cell carcinoma in the thymic region was noted by CASTLEMAN [I], but in the present case the squamoid area was considered to represent a variation of the epithelial component of the thymoma.
Germinal centres have been described in some human thymomas [l]. The germinal centres in the present case may have been part of the tumour but probably represented part of an anterior mediastinal lymph node that had been incorporated into the neoplastic mass.
Malignancy of thymomas as shown by invasion and transcoelomic spread have been reported frequently in human thymomas, but reports of thymomas metastasizing via blood and lymph are rare [9] . The thymoma reported here was malignant and had spread by invasion, transcoelomic seeding, and vascular and lymphatic routes. Although invasion of the lungs may occur in thymomas, the deposits in the lungs in the present case were considered to be metastatic deposits and to have arisen haematogenously. Invasion through the diaphragm was not apparent, and the hepatic masses were also thought to have arisen by haematogenous spread. In some cases of human thymomas the patient also has myasthenia gravis, and there is one report of a similar case in a dog [2] . The dog in the present case did not show any evidence of neurological or muscular abnormalities, and the oesophagus was not dilated. It was therefore considered not to have myasthenia gravis.
